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Yes, we do live by a genetic code 

Our genetic code determines the proteins 
we have the capacity to produce



But the mere knowledge of our genetic sequence 
(i.e. the human genome) fails to fully explain 

which proteins we will actually produce?

So what regulates the expression of our genetic code?

liver pancreas kidneys

3 different organs, and yet the same genetic sequence



Epigenetics can largely explain differential gene regulation

• Study of the molecules that determine when, where, 

and how much of our DNA is used

Histone “marks”



These histone marks work in concert 
to open or close DNA regions

Like opening or 
closing a bicycle 

lock



Scientific problem of organ regeneration
• Organs form and proliferate during embryogenesis.

• The problem is that many organs lack the ability to 
proliferate (or regenerate) in the adult.

• Why is that?

• Is this an absolute phenomenon?

• I asked these questions in the context of pancreatic 
regeneration.

pancreas



Does an organ such as the pancreas 
have the ability to regenerate beyond 

the embryonic period?

Can the pancreas become 
reprogrammed for regeneration, for 

example, in response to injury?



And him whom We grant long life —

We revert him to a weak condition of 

creation. Will they not then 

understand? [36:69]

Pondering over regeneration from the Holy Quran

• And a certain organ which We cause to age or 

get injured, we also allow it to regenerate 

through a process similar to embryonic 

development

• So then what guidance is there from the HQ on how 

the embryo forms?



• Verily, We created man from an extract of clay; Then We 

placed him as a drop of sperm in a safe depository; Then 

We fashioned the sperm into a clot; then We fashioned the 

clot into a shapeless lump; then We fashioned bones out 

of this shapeless lump; then We clothed the bones with 

flesh; then We developed it into another creation. So 

blessed be Allah, the Best of creators. [23:13-15]

• “izama” or “bone”

• “scaffold,” “substrate,” “template,” “program” for growth

Embryonic development follows a predictable 

sequence and requires an “izama”





Epigenetic regulators are a type of “izama” or 
regulatory substrate for pancreatic regeneration



Current direction on discovering more 
“izamas” that reprogram the pancreas

• Characterize the epigenomic and genomic 
landscape of pancreatic regeneration after 
injury, using Next Generation Sequencing

• Examine the regulation of the actual 
substrate, or extracellular matrix, that is 
required for pancreatic regeneration

• And another idea from the Holy Quran



Another idea from the Holy Quran… 
2014 Quran & Science USA

[2:107] Whatever Sign We 
abrogate or cause to be 
forgotten, We bring one 
better than that or the like 
thereof. Do you not know 
that Allah has the power to 
do all that He wills?

Whatever organ we cause to get injured or disrupted, 
We can make it better than before or bring it back to 

its original state.



Break the hand in order to strengthen it



Now we are in search of the 
“izamas” that make the pancreas 

better than before after 
regeneration, or resistant to 

further injury



Summary

• Epigenetics regulates the expression of 
our genetic code

• The Holy Quran refers to the potential for 
organ regeneration

• By reprogramming the organs back to an 
earlier state of embryonic development

• One izama, or substrate, for 
reprogramming of the pancreas are the 
HDACs

• There may be an opportunity to make the 
organ even better than before


